When child sexual abuse is suspected, it is important for medical professionals to understand normal as well as abnormal features of the external genital and anal tissues in children. Physicians and other healthcare professionals who rarely perform a detailed examination of these areas may mistakenly interpret normal findings, or findings caused by conditions unrelated to abuse, as signs of injury due to sexual abuse. For this reason, it is important for all medical professionals to have a basic understanding of the appearance of the genital and anal tissues in children. Examples of normal and abnormal genital and anal findings are provided via annotated images. This review presents a research-based summary of how medical findings in children should be interpreted with respect to possible sexual abuse. Resources for obtaining expert review of medical findings are described. Acad Forensic Pathol. 2018 8(4): 924-937 
INTRODUCTION

Historical Context
Sexual abuse of children is not a new problem, having been described in ancient texts (1) (2) (3) . The acknowledgement of the problem and an attempt to understand medical findings in sexually abused children was reported in medical literature in the 1800s (4, 5) . A detailed discussion of the history of the medical response to child sexual abuse can be found in the chapter by Rich Kaplan MS MD in a medical textbook first published in 2011 (6) .
By 1980, physicians started to become aware of the need to recognize both the physical and sexual abuse of children, thanks to the efforts of Henry Kempe MD (7, 8) .
Pediatricians who were beginning to examine children with suspected sexual abuse began using a colposcope with a camera attached to obtain magnified images of the genital and anal structures. Initally, there were no studies using the same imaging technology of nonabused children. Between 1989 and 1993, three studies describing genital or anal findings in nonabused children were published. McCann and colleagues described anal findings and genital findings among a group of prepubertal children who were carefully screened and found to have no suspicion of sexual abuse (9, 10) . Another study, describing the appearance of the hymen in newborn infants, provided additional important normative data (11) . Data from these studies, along with recommendations from the American Academy of Pediatrics (12) , were used to develop an approach to classifying ano-genital and laboratory findings in children with suspected sexual abuse (13) .
DISCUSSION
Catagorizing Medical Findings With Respect to Abuse
The table listing the different categories of physical findings has been revised multiple times since 1992. As additional cross-sectional studies reporting genital findings in nonabused prepubertal girls (14, 15) , and healing of injuries (16) (17) (18) have been published, findings have been added or re-classified. Table 1 is the result of a collaborative process involving a group of physician experts and other health care providers who have met over several years to revise the listing of findings using the best evidence and research data available.
In 2017, a survey was conducted of members of the Ray Helfer Society (www.helfersociety.org), an honorary group of physicians who specialize in the evaluation and care of abused children, to determine the level of agreement with the intepretation of medical and laboratory findings with respect to sexual abuse that was published in 2016 (19) . The results of the survey (20) indicated agreement levels between 79% and 100% with the listing of medical or laboratory findings as: 1) findings documented in newborns or commonly seen in nonabused children, 2) findings commonly caused by medical conditions other than trauma or sexual contact, 3) conditions mistaken for abuse, 4) findings with no expert consensus regarding the degree of significance with respect to abuse, and 5) findings caused by trauma and/or sexual contact. Table 1 is reproduced from the article by Adams, Kellogg and Farst, mentioned above (20) .
Signs of Injury Caused by Sexual Abuse/Assault
Physicians who are not familiar with the appearance of the genital and anal tissues in nonabused children often expect to find signs of injury if a child has reported what sounds like penetration of the vagina or anus. However, most children who are evaluated for suspected sexual abuse will not have signs of injury or infection (21) . Minor injuries heal rapidly and if the child is not examined within days of the assault the examination findings will likely be normal. Another reason for a lack of injury in prepubertal children is that the type of abuse (e.g., touching, fondling, oral genital contact) does not cause injury. 10. Visualization of the pectinate/dentate line at the juncture of the anoderm and rectal mucosa, seen when the anus is fully dilated 11. Partial dilation of the external anal sphincter, with the internal sphincter closed, causing visualization of some of the anal mucosa beyond the pectinate line, which may be mistaken for anal laceration(s) (22) in which a social worker at intake routinely asked girls one question: "When you wipe after you go pee, do you wipe on the inside or outside of your (private part, or whatever word the child uses for her external genitalia)?" Of the 533 children in the study who answered the question, 41% said "inside," 35% said "outside," and 23% said "both." The girls were obviously not wiping inside the vaginal canal, but more girls under age 12 years (69%) answered "inside" or "both," than girls age 13 or over (55%). With pubertal development, the adolescent girls had a clearer idea of "inside," so more reported that the wiping was on the "outside" of the external genitalia.
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Signs of acute trauma, such as bruising, abrasions, and lacerations are rare in children who are examined for possible sexual abuse, as few are examined within 72 hours of the assault. The study by Smith et al. found 
that for children under 12 years of age, acute genital injuries were seen in 14.2% of children examined within 72 hours of the abuse, and injuries were found in only 4.5% of children examined more than 72 hours following the abuse (21) . After the onset of puberty, the hymen becomes thicker and able to stretch without tearing during intercourse. This was shown definitively in a study by Kellogg et al., who reviewed the appearance of the hymen in adolescent girls who were pregnant (23) . Only two of 36 girls had genital findings indicative of previous vaginal penetration. These results are important to understand since the lack of physical findings of intercourse should never be used to discount a young woman's disclosure of being sexully assaulted.
Findings That May Be Mistaken for Signs of Abuse
The most common medical findings that are mistaken for signs of sexual abuse include: redness of the genital or anal tissues (many causes); the appearance of a "dilated" hymen, urethra, or anal opening felt by caretakers to be "too big"; a concern for an "absent" hymen due to a relatively narrow posterior rim of hymen when labial traction is applied in a well-relaxed child; mistaking the presence of labial adhesions as "scars" in the genital area; mistaking the irregular appearance of the Pectinate line as scars or tears of the anus; and mistaking the blue coloration around the anus caused by venous congestion for anal bruising.
Examples are shown in the accompanying photographs, which were taken with a camera attached to a colposcope for magnifiaction, or with a camera with a macro lens. Image 1 is a photograph of a child with an annular hymen, meaning there is hymen tissue surrounding the entire circumfernce of the hymen opening. Image 2 shows a child with a crescentic hymen. In this case, there is no visible hymen tissue from 9 to 3 o'clock superiorly. These are the two most common variations in hymen appearance in prepubertal girls.
Image 3 is a photograph of the anal area of a 5-yearold girl who is examined lying on her back. The internal and external anal sphincters are both closed, showing the typical pattern of folds or wrinkles in the perianal skin. Image 4 is a photograph of the same child about one minute into the examination. The external anal sphincter is partially relaxed and the anus is dilated. Part of the rectal mucosa is visible, which shows as bright red in color in the color photo. An anal column is seen at the 5 o'clock location and anal crypts are seen at 4 and 6 o'clock. It is important not to mistake the anal crypts for lacerations.
Image 5 is a photograph of a 9-year-old girl who was referred to a specialty center for "no hymen." The hymen is not visible in this photograph because the labial adhesions caused the labia minora to fuse superior and inferior to the vaginal vestibule.
Other, more rare conditions such as the congenital failure of midline fusion, or perineal groove, hemangiomas of the hymen or labia, urethral prolapse, lichen sclerosus, and lesions in the genital or anal area caused by conditions such as Crohn Disease or Bechet Disease can also be confused with signs of sexual contact or trauma. Examples of these findings are shown in Chapters 2, 8 and 10 in the textbook mentioned earlier (6) .
Is This Finding Normal or Abnormal and Caused by Abuse?
For physicians who are not familiar with the detailed appearance of the genital and anal tissues in children, distinguishing normal from abnormal findings can be difficult. There is a tendency to conclude that an unusal finding must be a result of abuse. In an online survey of medical professionals who examine children for suspected sexual abuse, findings on genital and anal photographs were more likely to be incorrectly attributed to sexual abuse among those who examined fewer than five children per month (24) .
The finding of marked, immediate anal dilation in the absence of other predisposing factors is a rare finding in both abused and nonabused children (9, 25, 26) . Anal dilation can be caused by stool being present in the rectal vault, chronic constipation, encopresis, sedation, anesthesia, neuromuscular conditions, and can be seen at autopsy (27) . No consensus currently
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exists among experts as to how this finding should be interpreted in the a child with no predisposing factors if there is no disclosure of anal penetration, and so this finding is listed as being a "no expert consensus" finding for abuse (see Table 1 ).
For forensic physicians, the postmortem findings most likely to cause confusion are the dilation of the anal opening, the "large" hymen opening in a girl with loss of muscle tone, and a red-purple coloration of the genital tissues, which can be the result of postmortem lividity (28) . One study described how dilation of the anus of a child at the time of autopsy was misinterpreted as a sign of sexual abuse (29) .
Resources for Outside Expert Review of Findings
Medical providers, including forensic physicians, who rarely examine in detail the external genitalia of nonabused prepubertal girls or the anal tissues of young girls and boys, may be unfamiliar with the wide variation in the normal appearance of these tissues. Physicians or other health care providers who do not routinely perform magnified examinations of children's genital and anal tissues are advised to develop a procedure to obtain high quality digital images of any physical finding that is thought to be related to sexual abuse. These images can then be shared with an expert in child sexual abuse medical evaluation to obtain a second opinion as to whether or not a concern for sexual abuse should be raised.
Image 3:
In this photo, the anal area of a 5-year-old girl is examined while she is lying on her back on the examination table. Both the internal and external anal sphincters are closed, giving the typical appearance of anal folds around the opening. Some increased redness was noted, but this is a common finding unrelated to abuse.
INVITED REVIEW
These reviews, if high quality photographs have been taken, can be obtained anonymously through a program called MyCaseReview, sponsored by the Midwest Regional Children's Advocacy Center (www. mrcac.org). Medical providers submit de-identified photographs and case information using a web link, and the case is reviewed by a specialist in child abuse pediatrics. The expert gives an opinion, via the web link, as to whether he or she agrees with the conclusions of the individual submitting the case.
University affiliated children's hospitals often have specialist pediatricians who are trained to perform the examinations of sexually abused children. These physicians could also be a resource for medical providers in the community and can be contacted for a second Image 4: This is a photograph of the same child shown in Figure 3 . The anal opening is seen, and the external sphincter mostly relaxed, allowing a view into the rectum. Note the exposure of an anal column at the 5 o'clock location, and an anal crypt at 4 and 6 o'clock. This exposure of the tissues deep to the external anal sphincter has been mistaken as a sign of trauma, with the anal crypts being incorrectly identified as anal lacerations. All physicians who examine children can benefit from a basic, introductory course on how to perform an anogenital examination, and how to recognize both normal and abnormal physical findings in a child in their care. The textbook and atlas, Medical Response to Child Sexual Abuse is being updated, and will be available as hard copy or eBook (6) . An online course on sexual abuse medical evaluation is also available through the Midwest Regional Children's Advocacy Center (www.mrcac.org).
CONCLUSION
Signs of injury are rare in children who have been sexually abused, unless the assault involved blunt force trauma and the child was examined within 72 hours of the assault. In those cases, signs of injury such as bruising or lacerations of the labia, hymen, posterior fourchette or perineum in girls (see Image 6), and bruising or lacerations of the perianal tissues in both girls and boys (see Image 7), may be found. Confirmed genital, anal, or pharyngeal infections caused by N. gonorrhea, Chlamydia trachomatis, HIV, or syphilis are sexually transmitted. Only the recovery of the assailant's bodily fluids in or on a child's body, or pregnancy is conclusive of previous sexual contact.
Image 5: This 9-year-old girl was referred to a specialty center for possible sexual abuse due to the initial examiner's conclusion of "no hymen." The child has labial adhesions above and below the opening, but the vestibule and hymen cannot be visualized due to the adhesions.
